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(54) ACRYUC MULTI-LAYER GRANULAR COMPOSITE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an acrylic polymer which shows excellent transparency, 
antiweatherability, formability, shock resistance, resistance to stress whitening, resistance to 
warm water whitening, thermal stability and the like and is useful for manufacture of formed 
products such as a film, etc., and a laminated composite. 

SOLUTION: The acrylic multi-layer granular composite having a 3 layer structure comprises an 
innermost layer of a hard polymer (a) obtained by polymerizing of monomers comprised of 80- 
98.99 wt.% of MMA, 1-20 wt.% of alkylacrylate(AA) having 1-8 carbon atoms in an alkyl group, 
0.01-1 wt.% of a polyfunctional grafting agent and 0-0.5 wt.% of a polyfunctional crosslinking 
agent, a soft layer of a polymer (b) obtained by polymerizing of monomers comprised of 70-99.5 
wt.% of AA having 1-8 carbon atoms in an alkyl group, 0-30 wt.% of MMA, 0.5-5 wt.% of a 
polyfunctional grafting agent and 0-5 wt.% of a polyfunctional crosslinking agent in the presence 
of the polymer (a) and an outermost layer of a hard polymer (c) having a glass transition 
temperature of not less than 80° C obtained by polymerizing of monomers comprised of 90-99 
wt.% of MMA and 10-1 wt.% of AA in the presence of particles of the polymers (a) and (b). An 
average diameter of the particles is 0.01-0.3 and its melt flow rate at 230° C and under a 
load of 3.8 kg is 0.5-20 g/10 min. 
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?z. *mMOT9Vj\s&2>mtitmLvm-£mt. mft 

lg«l^ft (a) J:0%S«rt® (^) . t)cMHa^ 

ft ( b ) «t 0 teztpmm* ic/a^eieKa^ft ( c ) 

A>6&.2> 3 @^®&«ft-C*-5. *&W<DT 9 V >\>?h& 

mmmtLttm-&mc*5i-fzm.fiimwmn-&ft (a) 
aa%, T^+^aoD^^i-s-cftST^+^r 

l"JU-h0'>&<ifclil~2Oll% > ^Wfi&tt 

^^hfflo. 01-1 aa%*j j; vz-gmmmm o 
-o. 5aa%*^^s#aftti^j*a^-r€»c£{c 

[0021] &pimmim<£# ( a ) <mf&tcm>*T 

)\>*)\>m<D&mSl& 1 ~8-C*5T^+^Ti5"J u- h 
(«T rc„ ,T)l*)\'T9<)U-b J £t->5) £0T 

s.=f-}\>79 >) U- n-7T3f^T^ U- 
n-y^T^'J U- K s-^Ti'ijU-F, t 

K n — <-f9-Jl79 I) U— h. 2 -x^;U-^+->;VT 
i";u-h. n-ti'?Jl/7i";i/-h*i'4W5C 

£*i-c# > cn^^r^+^r^yu-KDiasfcw 
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[00221 $/c. SftH^ffM^f* ( a ) ©T&fSiCffl 

^srsnitt^? urn*. Mtemwrnm-si* (a) £ 

J: <3 JKcSrtJIS!SS»£# ( a ) K£«Mft&&e?j£-*-& 

;u^*?y u- Kj^'Sr^tf-sc £#-?*, cti6©i 
*>. T<))M$i"ju-bi)K mi*imwmn<&& ( a > 

[0023] $ ^c, &-gmm&mmt. m^m^m^ 
mmmrnsw (a) iczmmmzBi&Lr, mmttT 
* v )im&mmmLim&#&&m? a c & *w <• fc» 

mm^fr (a) Kmmmmz&munz&mm&m&ft 
<g% v y f-ju{b^^i*cDse*et*a<D^wtfett^ssij 

£fflt,>-5C£#T£2>. «tO*i*W(c«. 
u>?ij3-;^(^$)7i' | ji/-h, yfu>i/y 

f u > y U 3-;U^T U Jl/X— £*£^tf£ Ci* 
-C*. Ctl6©l«i5fc«2««±?rffl^-5Ci*S'C# 

[0024] *^©r * y >im&mffi&%i.vm'&#~c 
(a) <DBj&icm^2>mmimii®>o>±mm.icm-i^ 

T, ±I5©J;5K:, ^g=-;uy u- h£8 0 — 9 
8. 9 911%, C„ ,TJl/+JUTi"J U- H©4>&< 

<tfe i«£i-2ome%. ^■um&if'y-y vm*o. 

0 l-lSfi^fcitf^m^f^JSrO-O. 5*fi 

6. 9S»%, C,~ ,7W7i"JU-h3~l 0* 
S%. hffJO. 1-0. 511%fciC? 

£-gtfett3?^8>J0~0. 22SK*>6«c£¥Sft&£til 

©s^k j: o nr n -2. c £ am s u c >. 
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[0025] mmmmmm^ ( a ) (ommicm^zm 

(Om-SifiS, 0M%*$iT&S£fflMtta*<&TLg< 
0,-^9 8. 9 9BS%£iS*££W®^£#{BTb 
IKfcS. gfc, SftSBBtfi^f* (a) ©S^tcffll* 

fVU-h ©«£# 1 MS%*?g-C* St7i"J 

jMtfitttKtt^f^iRi^w < ft o . 2 o m&% 

&ftmmmn-&# (a) <Dmmicm^zm&&m&®i<D 
^afitca-^u-c, ^wtitt^^^ hffj©f(i^*so. o 

ilt%*i-c$.5i l SftJlses^tt (a) 

(b) i©ts^*w<«c-a*, fmmcTzv 

&<&T?Z>. tft. ±IBUfcJ;^{c^Wtm^7 HSU 
KJror^lHRSS-^* (a) ©^*g*>*-5g^3 

# (a) <D^(cffliv^^a^®^5©^asK:a^^ 

r. 0. 5 ii%«t-c* I. C i w-gr * ») , 0. 5 
fi»%£jg*3£, AAMBEKfi^ (a) 

[ 0 0 2 6 ] b-C, ^:|6BJ©T ^ U ^^Jf«i&K[« 

a^#{c*jws««ji*-&» ( b ) <fc *) trn^m^ 
±i2t/fcSF"3®««s^* (a) ©#arfc. wtmmm 

( b) ©i^jg{c^c^#fi^S^igj<D^afiK:»-^ 

30 70 — 9 9. 5*fi%, .xg^l-y ^r^U U- h?:0~3 
0*a%. ^1^77^0. 5-5*£%fcJ: 

^w^tt^sij* o~5 Ms%©sn^r^w^ zm& 

1149 0-9 911%, y?-;l<y£*';u-h£0- 
10*fi%, ^Wtett^7>SiJ*l-3fifi%teJ:^ 

^wsm^issij* 0-2 mm% ©su^-c^wts 
M^^a^-r * c t (c j: -o x mm s nt c > c £ 

40 [0 02 7 ] ®;SJSS^* ( b ) ©KjgfCfflt^ C,~ . 

(a) ©sgjgtcffli^nsd- .rju+^r^y u- h 

{COl»T±IBt , W7c©£|^fil©rJl'+;UT^ U U- h 
©ia*/c«2a«±*fflt="5C£*i-Cir, ^©^^-c 

(b) ©KJiKffl^s^irifitt^^ h^j£or». s 
ftmmtm£# (a) ®«jtKffli>6ti*^s«tt^9 

^ h^co^r±te-cW/c©£P^©^WftH4^7 
50 h^©l«£;fc«2«J^_h£flH>£C£#Tt, ^-©^ 
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<3-c4>7'jji^**yu-h*s. m.mm&^ ( b ) £ 
mnmmmm^ (c) t<D&<smm< . wit^ertb 

or. frmmm-sw (b) ©ssfjtKi&gKtccTffli^ 

n^^tftgttlK^SiJil/T^. Sl*lJHiEStft£i* (a) 
©£P&©g&mtgtt<b£43j© 1 «£/ctt2«J0_t£ffi<,> 
[0028]-&Lt, IfcSf ®ft£# ( b ) ©S£§Kfflt,> 

s^sftis^jc^sstcs^r. c,~ ,t^*^t io 

<&Tb=i<fcy. -^9 9. 5 SS% £&*.-&£»{£;;£ 

^* (b) ©ts{igtcffli,^#a^^©^«fitca^ 
i>t. $9 v u- h©tu^3 ofts%£a*. 

fc&fflo£c<-CfcJ:t,>. £/c. &StJlftllr# (b) ©SS 
j&K/m>£itt<^^l35©:£ftft©»^-C. ^Wtfctt 

7 \-m<Dm-&&0. 5M%*i-C$,l.t 1 T^U 20 

iS* & £ r * U ;i^£M#i£*itt«t=?#©WfK^14#© 
&if?7 h^KioTHIll^ft (b) (D5^^S>?> 

(b) <DKmicmi>2>m&tm&®><D£m.m.icmn> 
^maavzmftmmimttte <c) ». .hie©*^® 

®WSl^<* (a) £$fc©)lft£«: (b) a>6&Sft^# 
^©#SeT«:. 99 V U-.h 9 0—9 9ft* 

^te^fcO'C- .T^+^T^U U- h©4>ft< £& 1« 

io-i ftft%*5 e. tt zmmftm-g® z t £ «c 

V U- h 9 5 — 9 8mm%isJ:Z^C^ ,7 )l*JV7 9 V 40 
U- KDil>tt< £ & l«5-2ftS%*>6&-SitiS<*iI 
^j£ft^T i> C £ (C i -o T 0/8 3 nt t > S C £ AW $ 

b^o*/c *nms!«ft^ <c> tt, ^(Dtf^xn 

fe&ifi 8 0 'CW±-C& -5 C £ «St $> 0 '. 9 0 °C«± 
-C&5C£*5»SUC». 
[0030] **n{gfll££tt ( c ) 
Sftil^cD±ftftK:»'5t^'C > 
©f(£#9 0ftft%*?»-C*S (C,-. .r^t^r* y 
U- h©S0£#l 0ftft%£ffix.£) £. &*fJIi!lfft 
< c ) ©#^ 8 0 °C*«(C^C OK. 7 50 
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2 y jus^ji «}^tflfi£&a>e>*§e>*-i.5 7 -ou a# £* 

©^ n a a ^SiJli*©Hl5^e{b14*5ffil^©£^S. - 
&*1-JI®ftft£f* (c) ©!&§(tfllt,>Si|ift#ig£ 
^©^ftfttCS^T. ^ f-^y * * 'J U- h©81^# 

9 9ftft%<&ffi^.-5 (c», ,7 tr y U- h©£J 
^iftft%*?i-c*^) £. r*y;u^Jit?tj£&tt 
oil 

[0 03 1 ] SJ*@®Stft£<* ( c ) ©Hj&tCfflO* C 

(a) ©ijigtcffl^en-sc- .T^^ur^y u- h 

(,cr>^X±MiVmHtc(DtmU<D7)l*to7 9 V U- h 
©l«$/c«2««Jh i &ffl^*C£*i-Ct. ^-©5%-C 

fc^^ji/T^y u- hfcjrova/cKn-^ji/Tf y 
[ 0 0 3 2 ] -e ur . *mw<D7 9 y j^^sitjset*; 

rf^X. ±.&<DMPimmnm'&# (a)45-3 01I 
%. i>;K@S^ (b) ^2 0~4 5ftS%*J<fcy f Si1- 

mmmrn-ste (c) $:5o-7 5ii%©u^rfi/t 

t^C£*i^-C*0. *F*9BJS»ft^ (a)410 
-2 011%. ««JSft^» (b) 43 0-4 0ftft% 
*s <fcO'^Jli!«ft^ft ( c ) 4 5 0 - 6 0 ftft%©f!l 

^rwi/-ci^c£*W3;Li>„ 7*y*jMMMNBtt 

t*3S^{C*JWS*rtJBlSSIft^<* (a) ©SH^5ft 

ft%*?®-e& ^ £ . r ^ y ;u*^Ji«^^a^^©^ 

M^iSTt. */c*rtlUR»ft^ (a) ©#SET 

{c«c«jift^«: (b) ^^-rss^jgts (-r^cto^^ 

-Kft^) 3&spJ»Kfftotitt<tt*. — 5ET, SrtJUSM 

ft^ft ( a ) ©fn^*5 3 0 ms%zmz.z £ . r f y 
*^B«iitt4««^©waBSStt*j<fc ^*i>ci4*J<ST-r 

Hft^t ( b ) ©!RI£# 2 0 ftfi%*j^r* S £ T * y 

0. -^4 5ftft%4ja^S£Ti";;^^)i«i*fii^ 
«^©a»^tt*iJ:o-iS«)tt*iffiTt-s. s/c Ti"; 

(c) ©f«^5 0ftS%*il'C*-5.£T^ Vtom&M 

[0033] 3 e>«:. *i%hj©t 9 v toik&mmmm 

a^tttv -C-O^FWftJSCWO. 0 1-0. 3 wm©fii 
r*)-2>C£^^T*f3. 0. 04 — 0. 2 um-C$>2> 
CiWiK. 0. 05 — 0. 15MmT*4CiAi 
J: K> b t>. r * y ;u«^@^3t«i^S-^i*©^& 
S*S0. 0 1 ym*I©«^tt, ^©ffigtt^lSJiS-S 
€>fc*(cS4j C r)a : ^gg^J : tfi,^g^i;. *©» 

t. Bs?oai^i±*wr-s„ r*y^^a«jg 
^a^©¥±&&fi* j o. 3/im*aA^£. 
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Mtmrnm. ^Bj^g-ci^y^yju^ 

[003 4] $fc. *»WCE>Ti'-y A3fi^»«Jttttttt 
£#tt. 2 3 0"C, 3. 8kgMTTOy;l/F7a- 
U-h#0. 5-2 0g/10^-C*5Ci^i-ft* 
0. 0..8^10g/10»tr*4{l4!Wff*U>. 7 

* y j|/*^Ji«»tt«^fW>->< ;u h 7 p - u- h # 10 

0. 5g/l 0#*S|-C*S£> d£!ttltt*5®<^ttiC 
^HOittD, — #2 0 g/1 0#J:9 fci^^i, 

[0 03 5 ] **M<or * y ^*3>»«iMM*atett«D 
Tf y*»^Ji«Jwatta^»**Hso»*j&jS'r*n 
9i©r * y jim&mmmLvm&mt. < i > > 

f?'il/-h80~9 8. 9 911%, T)\>*)\>mQ>m. 

iii~2onv z-nam.?^-? vmo. oi-i 

afi%*jJ:i>'^'&t6145y®^J0~0. 5S*K*>6tt& 
U ( 2 ) BufB©S^Xg ( 1 ) -?f#6*i£«ffS£# 

©SffiTtc*tti««:ip-cT;u+;us©^^^ l -8 r 

$>z>7)V*r)l<T{7 y U-h©4>&< iilS70~9 
9. 5*S%, ^?;b>^d7y h 0 — 3 011%, 

bfflo. 5~5fis%*jj;o'^wtetts? 

s?i&u -eur (3) mmom-sxM (2) -rf#e>ft£ 
«£#&^-©#£etk:. ^kffiS^^-c^^^y u 

- h 9 0 - 9 9 HJifei^J^/HO^fl!^ 1 - 
8V$)Z>7J\>*r)l>71? VU-h<D'J>%:<ki>lUl 0- 

f*Jr«:#* 8 0 'CW±-c&.SiKWa:i&#©Jf 

*»fiss**c tfrhu*) . 1-57^ y 

£X« ( 1 ) Kfflt»SJJBJ«ttfi^*KDtte*S5~3 
0*fi%f*0. m&XM (2) JCffl^€>±IB#S»® 40 
^CDSH^2 0-4 511%T40, f Otl^Ig 
( 3 ) tCffll^±IB#*^S^(DflI^ 50-751 

tf?$ZoZ<Dmc> _hfB©fi^X?I ( 1 ) - (3 ) 

S (2) fc«fcO*«£Xe (3) «. — MWftS"- F«£ 
ffitc J: o Xtf 5 C £ ifi J: *) &£ L l\ 

[0036] «fl-jn£ft*£#cc ^mmr^m^jim 
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^Jl«J§tlttffi^*©^ A h 7 a - U - h £±IB b/c 

o. 5-2 o g/i o#©tSBK:-rsc £#•?$£„ -e 
©K©iii^K)^j©as«^{c$tj|iB$nT. mt%m<D 

y*>, n - Ff r ->Jl'^oi<*77 , £>, t - Ff r i/;W^;l' 
Ti-^-Vfl/frj* ttlst£lL<DT to* 

F. ^x^;U+-y-> hy>^;U7 ^ Kfc £*©*•?> h 
y>^jU7^ F& : fh^f^^Ayx;^ ^ Ffc£' 
Of^A^J^^ FS;0«{t^^. Hftx^u> 
& £'©^ o y yitmit^mu ****** c £ #-c£ 
am^iftsijw. — ««:. i^ig o) xmi^mmw 

0 OSSSPtCjFtbT. o. 0 5-2S«gp©Sa 
^■CfflWCiWJK, 0. 0 8 - 1 *ggi5©S«£ 
-cm** C £ *s<t 0 #}& 0 IK 
[0037] ±IB©M^XS ( 1 ) - ( 3 ) tCteOT . 

* (C . y V ( 7 ^ 5. %S * 7 -C) LT$¥ n a n«B#<g 

r-r?). *<Dtcit>, m-sxm ( 1 > ~ o ) *. ®mm 

n6©«^*^©SA*®73[5]iiL!fe*5e,tf ^ c 
o-C«^L/%*5F,s^Xg (1) ~ (3) ^If^^tt* 

S C £ tax # s „ -e©l^©*S^^©«*&aiS 

£ LTB, l^Ig ( 1 ) . l^Ig (2 ) *J<fcDf«^ 

xg <3) ©-en-etifctei^r, M^ipcfflosf 
s<*ig^fe©^afiK:a-^c^-c. *sf*ji^©^s^ 

XS-r©S^tf5C£*s»*L/<. o. 1~1S»% 
/»cmitei1-5C:i*5J:f)»SL<. 0. 2- 

o . %mm%/ft<Dm&mist-?hc £^H{c»* u 

[0 038] I^Ig ( l ) ~ ( 3 ) fi^S^iJ* 

«^^j©«ffi«^c$ij|ig3n-r. mm. mm 
m*jvyj»> Mffimr v a & £-©tk?§14©«^^ 
ra^ao, «rfB©jS8^ra^(cffi«ge«s^5 i 5j'«£ffiMStt 
£»ffl u/c u f v t *&tmi m^ommmitm/ 
m-m&, mmwmtm/ir v y ^a^^^+^p- f 

tt £© UF»# Xgg^JAj: £*s&ffil>5 C £ #-C# 5. 1 
[0039]*fc, WWWOWHfetfKWRSftr.' ^ 
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<dt-*>&%<WL y*^>x^ : •^>7;^*.>^:c- 
©y~:fr>m{fcSy : ^'J^xfi/^y^x- 
- f ;Hp(£g?^ h 'J 2i»&£*©#y 

f-;U«£K^" h U 9 Aft £' ©# y * ^ U > 
7^^x-f si<y^-+->x^U> h yf^ 

#>&&&£*©./-*> • >S¥Ut#J£^f£C 

10 

[0040] $/c« 1^11 ( 1 ) ~ ( 3 ) «. 151 OS 

iS(D-(3) *Wb*l*ffli>T»ut«^«cJ:^T 
tf^«^«:. jutaiomi. a.tt*!i©8sfttt. 

*±Kl/fcO. 01-0. 3 Mm<DtBfflCClSgp-r^Ci 
d5r#2., -HM&CC. S^IfS ( 1 ) ~ ( 3 ) (Dtti^ 
n?:3 0-l 2 0*C©SSrtf5Ci*W*b<, 5 0 20 
-1 0 O'CCOSS-Ctf ^Ci^ct^iff^Ll^ 
[0 04 1 ] gfc. t^Ii ( 1 ) ~ ( 3 ) ©OTftrfo 

«2 - [ 2 -t Kp**>- 5 - (2-^^i"ja-fW 
+->IW)7 I ^] -2H-1, 2, 

snsr* yji/«^jf$&&t£^#£S^UTfcj: 

t>. ^©Jfi^©ii«rfBl,/c&^gRlK#J©^Jrafit3:. *s 
Wm&&&\ OOMMUicMLX. 0. 0 5-5*SgPS 
SCiitSCiAiffSH,*. 30 
[0042] $/c> 1^11 ( 1 ) ~ ( 3 ) ©O-TftjiP 

;U) #£D/c*§^Ctt, @§8#**5 0 (/m«T. »* L 
< B3 0 /imWTOilMii^-C, fiftm-ex**-^© 

[0043] ±IB©*£I« ( 3 ) ©*7«fc. ¥*Wt 
£#0. 0 1~0. 3 Mm©7^ >) >V3k&mmm$LWg. 

fiW«:«iiRsnr. 7»»ji'X&ji*£tttt*6<tt>tt 40 
«fc<, mz.n. m£mm&> ^mmm, mmmm^ 

m&\*. -«2{C. Wft£#-tlBUc0. 0 i~o. 3 
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[0 044] *^Bjr«. ±sBL/fc^«l • lEUtX^i*©^ 

KJ: 7^y;i/^@«ji&t>iS^«4iK:^* 
ti*^«»©asjiH»**n?Ittr* 0 . ittWW© «fe 5 
@#J£teffl U ft t> c £ tc J; 0 m&M<ojm £ * -SSS®^ 

* a t » 7 f y frjk&mm mmm&#&& e. n * . 
7-0 ©wj»w*r<> ^^tt{c^n<s^ a D a^s 

t> y ^^JH«JB»^^»**tr*tt»IWS* - 5 -c 
«T©SKr3 o^«±*H^r^^(ci«MUT®HS 

-5 0 0/im, ja»M5fl&G*0 . 3 g/c m 3 iJ[±-C. *n 
EEffi^*5 3 0%*«-C*€.^^©^^i* (-^ 
«i^F) mci*5-c§4. C©j^l«i^«. »l 

P »t^*SCK < < > ^SiJ«:iB^-r*^©^ffe14 

t . ^&ttt*©W&g#±ie L/C «fc 0 ^>/hS < % -5 

r. ?Rfl5(LB<> BXD»l^©igTb/c^©tc^«3a 
t». teis. cc-ct^, 7d"J;U3S^il«3S^a#i* 
©®»«[t»J<*©¥^i&S. m»WSfS*JJ:o'*niIffiffi^ 
«. «T©HJS0!l©^iciBtSt--5^iS{Cj;OS'JSU/cffl 

[0046] $1^07? U ;UR$Jltt£tfctftg£ft*} 

^©j^sst^ hJ&i*©^si{cL,-c. m 

a. ffw^. itffl^. ^"p-^s -yvxm^. t> 

[0047] #{c, #isnjj©7* 'j^^mmmsam 
-&#is£ o'^ti <fc o % zmmnvtm*. t^7 ^ y *m 

©^©^a a D©^ji{cfcjab-rteo » *&w<dt? y 

^rf#^,ns«^©^p D D«> fttsistttcsn. u*>*> 
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[0 04 8] *§zw<dt ? v )i>&&mmmi!.w. 
***y*«w. a b stun, aes® 

r*i D . *©fc«f>*j% > lli©r 9 y ;U»^Jlflt«tflg£- 
*R»tC«Jfi-r«Ci3&J , T*4. -e©BS©iBJl<*©i!i£ 

fc^^BjoT i> 'J JWR&Ji«t^ttaK£f*S fcB«Sfl& 

^*^JB«JStttt»^ft* fcB*©«JM*lttfl* ^ U * 
6. 

[0049]Sfc. *^bj<dt * y ;i^««S£*frt*ffi 
^**iJ:af-e*iJ:»)«c*WBfttt*«:«, i&SCcj&D 30 
r. mK«H»n. lMU».ih»K its*?®*! «(U»± 

a. limi, is^Fsnxstisij. mn. sseK a****© 
££o©a«pj£ffi^-r sctms. c n 6 ©stoj 

©BdStt. *»H©B»*«tttoftlr>«H'Cffll»6 
■ J:9ft4WMttt»l OOlMKflELtO. 0 1-2 

osssu©ififfl-cffl«,^ns. 

[0050] 

'WRSti* *>©rttttir». fc*T©IQS0!lte J: VitttWt? 
ffli^/c rgpj *jj;i>* r%j B-en-enaasufcJrtfM 

©ifHS&ta J:0WffiB£nF«: J: 5 «c urtf fc. 

[0051] ( 1 ) r * y JWRjwnt»tttt«Af* (« 

•?-©¥*3&££#©ft:. 

[0052] (2)7* y ^3fi^««JBtt«a^(*«fc •? 
tt4WMl«*©¥«WftIt : A S TMHWCJ: ytl# 50 



& mW- 11-71437 
18 

WtT C » . J: 0 M¥*aK: «fc 3 8JfttMtft©¥*M& 

S%*©/c„ 
[0 0 5 3 ] 

[ftl] 

^&tK#©W&£= 2 (y i -di/yi) 
CCT, d i B igtg©tB©BM& (tfm) , y i B i 

[0054] < 3 ) T * U iHft^Ji«Jfil4««#(*©« 
lft&l*<*©JII»W®K : *ift**4WSE0T:toC»fcl 0 
0ml ( 1 00 cm 1 ) y^2<y>y- [^X->y>^ 

-ssw 0 (sr ) 3 cc. ^©*«j5 om \mm<omm*)t. 
^t+Sfi (w> (g) *«u&r*. *©«. ^x>y> 

0 cm©JSS3&>6ST3-a'-&aW y P . (* 9 f> 

do *i oiatf-ar. *©£*©^&tK#©f*lI 

(V) (m 1 = cm 1 ) «>^^/y>^-©SA0'CR 
y . <fc 0 *t^tt{*©J?»Wfe«**Hi L 

[0 05 5] 

[** 2] mmtLtmvmavmm. (e/cm j ) = (w 
-w 0 ) /v 

[0056] ( 4 ) r f u ;u^^Ji«i»ii^a^f*©JS 

JBtt«#©JDBEfiEli* : KS6 1 mm. ff 3 8 0 mm© 
RWS [SSV, (mm') ] «:«WfcRfl*-*Pfc 
^BSL. ±^60. 3 kg/cm , ©i^fi?:^{C*H^ 

r5^rainnu. *©B^«6tttt»©fMi <v) (m 
m 3 ) zwmv . ^5S«c «t y s^a«»©»nffiEiS¥* 

[0 05 7] 

[ft3] Jg»tt«fl:©JinEIBiS (%) = { (V,- 
V) /V 0 } x 1 0 0 

[005 8] (5) jt)^bV\3-U— b : Ti"J^** 
«=l»^t^^©W«fttt(*J:0teSL?t^U? 
fflt,»r, ASTM-D 1 2 '3 8(cVCr. 2 3 0*0. 
3. 8 k gr#fir©^;l'h7P-U- h (JWT TMF 
RJ £t>5) ^aiJSbfc. 

[0 05 9] (6)^tt:7i"J^liMK 

(O) . #Mt*x&/*itams»&.t'c 

^Zm^ttR (x) i LtSffiLifc. 
[0 06 0] (7) T^y^^-11* 

T^^ffm^a^fflL-T. ^y>f-«K2 5 0 
•C. ^HUBL2 4 0 •C©*ftTK, ^ »J » 7^«g3 0 
0mm*J<fcCf±T^BS0. 3mm©T^til/Tjffl8 

ra«caiJj£$ftfc7-OUA©S/N?3 (Dmin) (jtxm) 
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£&*JSS (Dmax) (Mm) 2»e>. #5£tC <fc 9 Jl«&^ * [&4] V A )l &<Dmfr$£.W& (%) = { (Dmax-Dm 

Tie©^ l &C7*Tf¥ffiKmtC btc&^XV in) /Drain} X 1 0 0 
-f ;U AfiSJ^tt^ fPffi 0 fa. [0 06 2] 

[0 06 1 ] * [fill] 

[7^;UA^014<DS«ffii] 



® 
O 
x 



[0 06 3 ] ( 8 ) : ft»«flf fflSR3&"CKJfi 

BKfcW-SBfb©**^!!'^ 7P-v-^fcj:o*8W 

taco^bcDii-rnt^c-cu^^Js^MiiT (o) . 

[0 064] (9) W^1£: T*U;l^^Jl«li&&tfc 

it£tt©8g£Miittt* 6 a -5 u * h t » r . trans 

HMBI (B*S!^Bif$S TN7 0AJ ) ZWBLX. iSMM. 
S2 5 0 o C, WHJEftl 0 0 kg/cm' . ^SSS6 
O'CCD^frTfcWa^^f^-C. isSifcJtfcftSSiU A 
STM-D 2 5 efCltOT. Vy y?-ttT<t s Sv hWIS 

[0 06 5 ] (10) #HSJlJ$ff*n D D©Wj£oftB{btt : T 

v h£fflt>T. WafiSff^ (H^S^ifM rN7 0 
A j ) S®!!SS2 5 O'C, *fttiE£> 1 0 0 

kg/cm', ^SiSS 6 0 -C©^frT«:*f tfUH&fefr 

77?I5B^1^ (A&ttfl&TSt r AG - 1 OTBj ) * 
5mm/»©5ISKarcKiW-*5l*f#tfU. 

i o%wvmo>w>sit<DmmzMVitc£K>tmu> b 

{fc#£CTC»fci»«£*a» (O) . B<b#£DTt>fc 
iS^^S (x) <t0rffffiiiL/c o 
[0 06 6 ] (11) «JH£©Wt&2>B<b14 : ftjgUfcff 
ttJfiS&T-SSiitOfcJlS 2mm®flMHEa»&M 1 0 mm© 
SfMKKKtffctt!) Hi U m& ( 2 0 'O T- 9 0 'CtCjf 

gl-r, Bfb*s£DT<,>fct,>ia^&iy? (O) . B<b# 

^Ort^cJ^^M (x) iLTfpffiL/c 

[0 0 6 7 ] (i2) }mmf&B&<DWiu*&{m r 
z y )i&&mmmbtt&£#<D®mmx.m> *>& *>« u 

v hSr^T. S-ffflJSJfStS (B^S^BfiSi r N 7 0 
A j ) ^flLt, &HSK2 5 0-C, JWWEttl 1 0 0 
kg/cm', &3SSK6 0 °C©^#T(c*tai^^f 
o-C, J*3 3mm©¥«^©H»>T-*fWU -€-©J¥S 
^<Wfc»a»***fi6 0 0 nmlCXMmvtc. 
V, -£©§3PUt£8 0'C©S*(C 1 2B#raa?so/cf^ 

ss (2 0'o ©^.s*cci[%{catSL/T^s$f^ip 



IRoT, ^©JS3;fr^©5fc8ligjt35£ifcB6 0 0 nmfc 
T»C£r B{b©*r&£S8i(cT«lglU Bit 

&A,££ori,>«ci,»*&*fi# (O) . a*b urn 
4«6*3FJi (A) . affeas»n,>»£*««>T*,ft 

(x) il.-CMt/fc. 

[0068] (i3) a®«©wia*e^bt4 : 

au *©t«ui-*8 o°c©s*k:i 2i$raa«o/c 
(2 0'o ©asMcKKfetcmRt/T&M'c 

■&s*iKoT. ^©wateBfcKTWSLfc. *©BB. 

mtnfi&<£.cri>i3:i,>m&*mih-cmtf «§» . Bfb 
«q2&A,££c?<r>&ir>4te*Af7 (O) , *>*>aftL 
< tir»««^«7A (A) . BYbBGirtsirdtefefbbT? 
A (x) £ LXWffiLtc 

[0069] immmn 
30 ( i ) mtm. u&n. *»*txm\& mmimx 

1 5 035. ^i'f^^^i'Mth^Al. 5 
fffeJcPJKBH* F V f A 0 . 0 5 SBfcttii*. 

-C3t#icg& or SlffWtti«g©i5gP#frt,>tt 
JB£l/ft:£L ^^8 O'ClCWtfebtc. ^rCiC. MUM 
*y-5A0. 0 1 5gB£&AU 5&mm&Ltc&. J 
9-)Vjt$i> Vl>-h I 4. 678B. n-m7i"JU 

-ho. 3§p*jJ:iy r Tyju^5fi'y u- k o. 0 3ge^ 

40 u . ^*n^7ft . n&m<tm& 9 8 %jy±tc &<& <£ 5tc 
5 6tc3 o^-ras^^f^-c. srtiieiwa^* ( a ) 

(2) 2a>r\ mstt.srtK:. MiSK*y^A0. o 

3 0SU*fi:AOr5^Pa«»b/c^ n--7?*T9V 
U-F2 9. 4gi5te<t!>*Ty;l'^3'i'y U- hO. 6§C 

*»6%-2>#sftti^^4 oftmwcmmmicmr®; 
mmm&. «^g^*J9 8%w±«:^sj:^ 
6K3 o^raa^^ff -5-c. s^Bisss^ 

( a ) _k«:i>«a«£# ( b ) J: 0 ^Sfi^«:Jl?:WT 
50 SjRttttfttt&S&lfc. 



21 

( 3 ) AlC. iBUSftHrtCC. flfiUftft y A 0 . 0 5 
h5 3. 9gp. n-^^JUT^yu-H. lga*J«fcO' 

tf^s<*ii^* i o o»m*»wra«wccssr«i& 

3 6«c6 0«IH«£*fT-5"C. iScKBfi^f* <b) ±(c 
ftWWKKS^tt (c) «fc»)**S^(Mi*Wr*Ti» 

stiTDftr? y*s^j§^«4t^^©W&K£ 

±fBO/cJ:5ft^gj£K < £9#a&/c£t*>> 0. 0 9 
y mT&o/c. 

[0 07 0] (4) ±e (3) r»6hfcri^yju* 
^jwuefittai^tt©? f 9*x*. - 2 o -ccDiagf-c 

1 i*iaa» wtwisu etitc j: o 96 ntcwmm* 3 fg 
scd 8 o •coa^tcsA isxmmz &xmm* * y - 

iL/fc„ JKHT. C©WR^^y-*Jl^^lWi'CJBWc 

ufcSL 8 0-crte«83#r. r*y*»£Ji*j6itttt 

tctCZ. Tibial 6 5 <im. JSSNttMEO. 4 8 gr 
/cm*. JOBBEimsi 0 9€"r*-9?fc. 
( 5 ) ±IB < 4 ) "Cff^n/cT * y *ft£JMKfi&:R 

2 4 0*C©^T(C^l/f h (£I2mm. S3 3m 
m) Sr«i&l,fc. 

( 6 ) ±15 ( 5 ) •Cf#6n/c-^ U 9 h ©f&3cS14£_t 

KOfctfsmwr ±ib (5) rf#e>*ifc^ 

Lfc^&TSB^fcit^ TiB©S4iC^-ri*j«5f* 
[0 07 1 ] <!06«2-5*»«fcVit«jfil~3>*rt 

(a) *jj:^s^se!am^ <c> *. 
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tib©^2 $fc«a3 K.m-rm&tm&tozm^xn -> 
tciummmm it±< m&tc ox. tzv j\>&&®m 

y Jv&&m®mnftm^<m$mRi*zn m. u ft. n 
^tc. se-^u? hzm^xtmK&mmox. ^©&« 

*rt4*±K btc^ixm^tct C 3, TIB©^4 tC^T 

[0 07 2 ] fS«i0!|6~7*J:ettl;«W4;> 7i"J^ 

'J>$1*X . 6J-1-5T * y Jl^^JHijitftKtH^fMD? 
*3&K£TfB©a2 2/cttSt3 Kjjrr J: *>Km.MdM\ 

m^u v h zmi>xfmKZM&bx, *<D&m®&* 

IMly-tc-Jsmxm^tctC^. TIB©«4(c^-ritei3 
X$>-??t 0 

[0 07 3] imi&M8^1 0teJ:O'J:k^5~7> ft 
l*JJlgOfS^f* (a) . tfcftBfil^* (b) *J<fcO'ftif 
JUSRS^f* (c) ©Blt^. TiB©«2 3S/c{*«3 
(c^-T J: 5 fc^^fcJWWiUJS^ li^< IsJEHc LX, 
T >> 'J ->l^ j£Jg#j*&tK«^*<D 7f-^^ u . 

(C «fc 0 f# 6 tlfc-i <D&£5g14£±gB O tcXteX^ 

-eo&H^ts £±ta o to* ^rus^fe <t c 5 . TiB©a 

4«C^ , r.ite'3-C <fc-?fc. 
[0074] 
[*2] 
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(a)/(b)/(c) 


&£ 
On) 


Mr R 

(g/10£) 


»» 
Ob) 


(g/Cl«) 


2/Q it 
CK) 


(a) 


(b) 


(c) 
(Tff) 




HA/BA 
(98/2) 


BA/ALH 

(98/2) 


HHA/BA 

(98/2) 
(100«C) 


15/30/55 

JL v/ i/U/ ww 


0.09 


0.8 


165 


0.48 


10 




HHA/BA 
(98/2) 


BA/ALH 
(98/2) 


HHA/BA 

(85/5) 
(92t» 




0 Oft 




A 00 


A AH 


m 




MHA/BA 
(98/2) 


BA/ALH 
(98/2) 


HHA/BA 

(90/10) 
(79t:) 


Xw r *H// vv 


0. 09 


3.0 


XOD 




m 

±u 




HHA/BA 
(90/10) 


BA/ALH 
(98/2) 


HHA/BA 

(98/2) 

(loot;) 


15/30/55 


0.09 


0.8 


165 


0.48 


10 


mm 


UHA/BA 

(80/20) 


BA/ALH 
(98/2) 


MHA/BA 
(98/2) 
(100*0) 


15/30/55 


0.09 


0.8 


165 


0. 48 


10 




HHA/BA 
(98/2) 


BA/ALH 

(98/2) 


HHA/BA 

(98/2) 
(100*0 


15/30/55 


0. 18 


1. 1 


150 


0.45 


10 


g»«7 


MHA/BA 
(98/2) 


BA/ALH 
(98/2) 


HHA/BA 

(98/2) 
(100X1) 


15/30/55 


0. 26 


JU 1 


lull 




in 


$mm 


HHA/BA 
(98/2) 


BA/ALH 
(98/2) 


HHA/BA 

(98/2) 
(HHTC) 


20/30/50 


0.09 


0 6 


165 


0.48 


10 


$mm 


HHA/BA 
(98/2) 


BA/ALH 
(98/2) 


HHA/BA 

(98/2) 

(loot:) 


5/30/65 


0.09 


1-7 


165 


0.48 


10 




HHA/BA 

(98/2) 


BA/ALH 
(98/2) 


MHA/BA 

(98/2) 
(lOOt:) 


10/40/50 


0.09 


0.5 


170 


0.50 


15 



[0 07 5] 



[*3] 
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m 


T 9 V */#£/Btfc&tM*fc&fc 






(a)/(b)/(c) 


ttK 
(#■) 


MPR 
(g/10£) 


Oi) 


& m 

(g/cm 8 ) 


m e 
Eli* 

(») 


(a) 


(b) 


(c) 
(Tg) 




MMA/BA 
(98/2) 


BA/ALH 

(98/2) 


HMA/BA 

(85/15) 
(67t) 


15/30/55 


0.09 


4.0 


165 


0.48 


10 


Jt«w2 


HMA/BA 

(79/30) 


BA/ALH 

(98/2) 


MMA/BA 

(98/2) 

(loot:) 


15/30/55 


0.09 


0.8 


165 


0.48 


10 




UMA/BA 

(98/2) 


BA/ALH 

(98/2) 


HMA/BA 

(70/30) 
(36t) 


15/30/55 


0.09 


9.0 


105 


0.48 


10 


JtKW4 


HMA/BA 

(98/2) 


BA/ALH 

(98/2) 


MMA/BA 

(98/2) 
(lOOt) 


15/30/65 


0.32 


1.5 


155 


0.48 


10 




HMA/BA 

(98/2) 


BA/ALH 

(98/2) 


HMA/BA 

(98/2) 
(lOOt) 


30/50/20 


0.09 




165 


0.48 


15 




HKA/BA 
(98/2) 


BA/ALH 

(98/2) 


HMA/BA 

(98/2) 
(lOOt) 


40/15/45 


0.09 


0.2 


165 


0. 48 


5 






BA/ALH 

(98/2) 


HMA/BA 

(98/2) 
(lOOt) 


0/30/70 


0.09 


1.5 


165 


0.48 


10 



[0 07 6] * * [g|4] 



H 






(Kg- cm/cm) 




WS*&{fctt 




tm 


mm* 






o 


© 


3.7 


o 


91 


91 






o 


© 


3.7 


o 


91 


90 


© 


mews 


o 


© 


3.5 


o 


91 


85 


o 




o 


© 


3.5 


o 


91 


87 


o 




o 


© 


3.1 


o 


91 


82 


o 




o 




4.2 


o 


91 


91 


© 




o 


© 


5.1 


o 


91 


91 


© 




o 


© 


4.0 


o 


91 


91 


© 




o 


© 


2.7 


o 


91 


91 


© 




o 


© 


4.8 


o 


90 


86 


o 




o 


@ 


3.7 


o i 


91 


79 


A 




o 


© 


2.7 


o 


91 


75 


A 




o 


© 


3.0 


o 


91 


63 


X 




o 


© 


5.7 


X 


91 


87 


O 




o 


X 


5.5 


o 


91 


82 


o 




o 


A 


1.5 


o 


91 


91 


© 


&&m7 


X 


A 


2.3 


O i 


90 


89 


© i 



[0 0 7 7 ] ±1B©^ 2~~m4 <E>*§Sa>6. Jl-frM** 50 Z 'J U- h 8 0 ~9 8 . 9 9fifi%. ,T)l*)lT 
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*'JU-h 1^2 011%, ^Wfifete^? hffJO. 0 

6 u zmmtm&tozms or ft *&i*jjiigsm^# 

(a), C,~ ,TJU*;U7*y U-h70-99. 5fi 
^?JU^^i"J U- hO~3 0fiS%, ^WfiBtt 

*5 ? h jw o . 5~5 aa%fc<t o^-g^tesa® su o ~ 
5 m.m%fr h ft ^mmPfM^i^m^Lxtj: z&.nmn 

<b ) . MCWC-*?^** y U- h 9 0-991 

ffi%*$<fco'C a ~ .r^+^Tf y u- h l o~iMfi% 
* e. ft zmm&m&®zm& i/t»« #5 xibmp 8 io 
o -cw±©s*f @S!St»£# < c ) 6 * s r * y >U X 

( a ) : ( b ) : fiPMiKKSgtt ( c ) 

(DMttm (SStt) **. 5-30 : 2 0-4 5 : 5 0- 

7 5©«H«C*9. MFR#0. 5 — 20g/10»O 

ssh«c* sxttHH 1 ~ 1 o ©r * y *$&jB*BttHKtR 

*a> tsfrfcMSBtt. WJt;*>£rtttt. BSSL*a<btt«:« 
tlSfiSBift *«360SS 

[007 8] ^ftitfcfUT, ±12©* 2 ~fl 4 20 
«rtH«»fi£& (a) Sfc«ft9MmHtt6tt 

(c) *ttOTStt^tt©tte^ftH©ttH*6* 
ftTWfcO. £F»3JHRStt^# (a) , IfcJtJfS^H* 

( b > *s£aft?M»9ia6tt ( c ) <omitm&*mi 

« 1 - 7 ©«^tt. r f U AJR^JKKBB WHHf: ( » 
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[0079] «nifi^ 1 1 - 1 7 > nmm 1 -cf#6n/c 
7f y^^iifitjstttwg^*©^^^^^*^ 

U^J»-I5 0mm) (Cftttt/C, TfB©a5{t^ 

•r>> y > ^-ias-c^niL . ir#©&iwfe£ii3 5 0 m 

ft 4JB©PI «KT * y Jl^JBHH&tHtttett 

*>6tt*»ani'<««wi©fliS5 0um) 

#©JI 3 ifi 2 m m© 2 « 3 6 ft £ SJ!«£$i i§ t 

f#e.n/caji«©wjt;^e^bi4fcj:iy c s»s*e^ 
fcOT&o/c. ft*j, sestcfcwsT^y^^e^ 
£^»)fflu -e©«]Biffi*w^ur^6^^es^ffl 
[0080] «jt©0«8- 1 o> Jt«w'i . tmm3a 

J; ettbKW 4 ©7 * y JHS£JIfitjit£ttffi^# J: «) ft £ 
«BWtK#*>6ft*^U» h (Jt««8. Jt««9te<fc 

Df«:«w i o fc^n-en*u&) zm^tcVLftimmm 1 
i£I5I««:lt«»«*hsbu a'JSPFffiu/c 0 -?■©*§ 
*6~nB©s*5«:*i*-r. 

[008 1 ] 
[*5] 
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81 


JB I 


X 


ft 




w&m *> 


& m 


± 




WAS* 












w 3 


J* 3" 


&<m 








cc> 




Cub) 


<!■) 




CftfSttJB) 


nmmi 


P C 


270 


o 


2 


50 


o 


© 




P V C 


190 


o 


2 


50 


o 


© 




P F V 


260 . 


o 


2 


50 


o 


© 


ntofftu 


P MM A 


250 


o 


2 


50 


o 




&mms 


ABS 


250 


o 


2 


50 


o 


© 




A E S 


230 


o 


2 


50 


o 


© 


&mmi 


A S 


250 


o . 


2 


50 


o 


© 




P C 


270 


o 


2 


50 


o 


A 




P C 


270 


o 


2 


50 


o 


X 




P c . 


270 


o 


2 


50 


X 


O 



pc h«i8(tt*c^?t*5S&atBfi r<ru'"-pcx-8 35 4j ) 

PVC M v-«5£#t£» TEX-2 8 2BJ ) 

PFV : 7»<kf->;*'x«sa(iA'7'r hVA.v+^S'tS3t4cti«r^i--7 2 0J) 

PMMA : > 9 9 'J A-aiB CtfcS&tt* 9 U« M?^ I- E HJ ) 

ABS : ABS«S (B^SX^AflcSMrtUg l"J SR ABS-42J ) 

AES:AESW©(B*^flRr/AHe5^aisrJSR AES-147J) 

AS : AStfB <HB«4b¥85*&aS rx**wyAS-20J ) 

3)T * v A*£B»itt4tt»6#*«.fc«&tt«Jl©i¥* 



[0082] _hf B©* 5 6 , #f&Bjj©T £> U 

W-TSWitttt. W(SAe<btt-$>W»*fiftttfr£©» 
[0083] 

•©B3i5flic*»i»rfe, *©is«tt*>»tt**«h'c*s 
y . *b/&®t v y frik&mmmmm&w*3&z?*:ti 



y e& v-prnw* £<D&mmt> ~> r «> e< b#£ or.® 

30 [0 08 4] 3 ?.{C t *ft«©r*yjt'£^MftjBf&tt 

a^^*$j:cK-?-nj; y ft*^*it«*«> ffe©&nj^tt 
«^K»*sa#tt<c«*T*9> ffe©i^ni^ttM^ 

y, jiniHnK^«(<. wts^sfbtt. ws*efbtt. # 

[ o o 8 5 ■ ] -e or % *mw<D7 ? y *&&mmmffiR 
&&#e>mmicj: «3»6n-s, toss** i o o ~5 o 

0 am. ja»W*flW*0 .3 g/cm J jyjL =te«fcC«niEE 

otc<<. roy^c^. ^tttcftn. }fffi^-?>wm 
WMH«*^©««tt*we* y . y &^B#^Bf n 

[0 08 6 ] ±l20/c«n/t^tt?:Wr ■5*^BJ©T 

»;*3^HitiMfcKatef*t*. ±tso/c»^xg ( 1 ) 

- (3) «fc»)«:S*»M©3fffiK:J:0R»«:«JS-r*c 
50 i*ir^^ 0 Sfc. ±fEO/c®ft/d!$tt£W-f£##6HJ! 
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(51) Int. CI f&J3IJi2# FI 
// C 0 8 F 20A8 C 0 8 F 20/18 

C 0 8 L 33/06 C 0 8 L 33/06 



